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(57) Abstract: 

PURPOSE: Provided are a method and an apparatus for 
preparing an oxytitanium phthalocyanine charge-generating 
material having a small and uniform particle size and improved 
crystal stability against organic solvents and temperature. 

CONSTITUTION: The method comprises the steps of mixing an 3 
oxytitanium phthalocyanine crude material with an organic 
solvent homogeneously while a microwave having the frequency 
of 0.1-100 GHz and the output of 10-3000 W and an ultrasonic 
energy having the frequency of 1-1000 kHz and the output of 
10-5000 W are applied, and then reacting at the temperature of 
30-100 deg.C for 0.5-5 hours. The apparatus comprises a 
magnetron(l), a mode stirrer(3) for making uniform microwaves in a microvyave container(3), a PID type 
temperature controller(8), a K type thermocouple shielded from microwaves and inserted into the three openings 
at the top of the microwave container(2), a condenser{5), a stirring bar(6), an ultrasonic tip(7) inserted into the 
opening at the bottom of the microwave container(2), a pyrex container(9) in which the reaction materials are 
introduced, and a solvent tank( 10). 
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¥iys^Ai a? s&s ¥SCHanissa]H:ii ^siJi^Afae sobs 

(72) 

¥6^S^A|SH&CH^2^§1412e¥O^E^^106§401S 
^i^tg«Aia?aiaiS871-18CHSSaf4XM02S 
«^hg«Aia?CH21§876-13S5IHE>a^701S 
^ <yg « Al 176-30^ XI Oil S^AI EJ 129M302S 

A! Al :?a¥&J2S428-239 

¥6^®^AlSllsc:H^¥maso^^^M101§303£ 
(74) cHejei ^©iBeiMieyoii:^: 

A///>tV^ ■• 

(M) SAIEIFtte n&gAIOH-l 7^^8^B^^ eao] HIS gOI^ SXI 

e ^AiEiBfe H&sAioFy a8^&►^MS°l iy GIB §xioii ass, ^ai 

£iBs Hg^Aiofd a¥He s:?igoH2j swi 2ssi?ii SifsmAi o.i - ioo ghz, io - 

3 000W2I OfOIBSmSf 1 ~ 1,000kHz. 10 ~ 5,000W°I ^mm OIILiXie ^Igsm 30-100lC°l SSOIIAH 

o'5-5Al^^se^ B}gAi9ife 2g mm°^ 5^fe ^aieibs °gsAlo^y So^^^e§°l gfs 
^m4^ 0 1 - 100 GHz, m^ io-3ooow£i ojauiM^(i)a omiasEf s:5i(2) lh°i moias msm s 
gJSMi si:?! mm as jcaei^io). eisMHi S£ ^§ sam sspi pid etfli 
oi?i(8) moi3sm s:'i(2)£i ^^bsoiiai aii :jh°i ?soii 4^gja Qmiasiii xhbi@ ks gsaj(4), 

s^?|(5) atL^S(6). □lOIBSEt g3l(2)S| oteaoil ggj &:iHSI ?SOII 4^gJS i!(7), <sim 

mo\ ^gJHfe mois!!>^ g?i(9) ^ mm gados oi¥oia ^AiEiafe HgSA!o^y asj&^sss 
s gfsoii £i8m, soil ^►§6101 ^^9im^m sffe ^aieibs H^sAioiy asia^g^s 



^AiEiEtfe HSSAioiy. oioiasDK sgHf. asi^aMS 

£ 1- ^ A! oil 121 if^Oil 1011 °lt^ ^AIEIEIh =&^SA|Oiy a¥££l X-d SJS DHS 

£ 2- ^Aioii 121 usoii 2011 £i& ^AiEiEis HgsAioiy a¥=2i x-<y a§ nHe 
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£ 3- e m^o\[ Mga omia^m m^sx\ 

E 4- ^AIOII 2011 Si& ^AlEI&fe HgSAI0jy2| X-<S! Sim HHS 

£ 5- ^AIOII 3011 Si& ^AIEIBh HgSAIOHdSJ X-<!!! Sl§ DHS 

£ 6- ^AIOII 4011 2I& ^AlEIBfe ngSAIOjysl X-d SiM HHS 

£ 7- UlSOfl lOil SI& ^AlEIDfe HgSAI0jy2| X-d s\m IiHe(S!LHfe WIB-S ^AlEIBs MgSAI 

ohysi ma) 

£ 8- ti\Il(A\ 2011 2J& ^AlEiafe HgSA|0jy2l X-d siM DHeCgiUlfe WIEJ-g ^AlEIEfs =gSA| 

o^ysl ni3) 

SE 9- tiimOII 3011 Si& ^AlEIEffe H&SA|0^a2| X-d S|§ IIHt!(g!L4lfe WIB-g ^AlEIEfs SgSAI 
OJt!°l EI3) 

E 10- ^AIOII 5011 2I& ^AlEIEffe HgSAIoid£| X-d g§ DHi! 

£ 11- dIHOII 4011 2I& ^AlEIBs ngSAIOtdSI X-d Sl§ BHS 

£E 12- ^AIOII 6011 5I& ^AlEIEtfe HeSA|0^y°l X-d SIS HHe 

S 13- ^AIOII 70)1 SJSi ^AIEIEIM nBSAIOfySI X-d sl§ EHS 

£ 14- ^AIOII 20)1 °lei ^AlEIEfs n&SA|0)y°l ^A) SXfeDjS A)£!.(30.000bH) 

£ 15- b)inO)) 20)) °)S> ^AlElElfe MSSA)0)y°J ^Af aifeOiS Am(30.000HH) 

£ 16- ^AiEiafe °s^A)o^ysl s:?;^ ^§8pi9I5h s asoii/H A^mg| saaai =gsi b 

BE 

*Eesj ^fi ¥S0|| CHSf «9 

I — D)ziL-iiMs 2 — DFoasm g:?) 
3 — s= :iiie>3i 4 — Kg ^20) 

5 — B^:>\ 6 — Mi&m 

7 — &mm m s — pid &m sewioi:?i 

9 ~ mO|S!!>: 10 — SDH S3 

II — ^L^ae^na^ &¥0!h 12 — as^a^s 
13 — asj4^^# 



e ^^SS ^AlEIEfs H&SAIOU £!S)^^^Se§2| H)S 0)S ?)& SXIOII 

4^Ai)5)?)ife moi3SEf£f seme olSoKJi ssefssol ^=4^& use ^AiEiEffe ^gsAlo^y as^ 
fli3£8ffe SI o)« sxioii aet saoia. 

PfAISdS^O)lAi feS asag 3>fe SSEflimS ^A)3). H&!E) §0)) ga?)of?)l A^g3Il S!D. 0! 
as SSEfllS^ MB)Ih. daO)9. ^sf9fEM Cf^ ¥5| £!S)S*SM§S g^fe 

m asa xix)»i?)o)i East 20) «ei MgaosD. neiu. oais ^:»i asufssas ass. § 

^ etSS LH=4^« Ul=?^ SI ^APIU Hg:!E)SoSA1 fi?£)fe SSO)| 2iO)A) ei^Agll ^6) 

oiiM is)9JE§s Afg§} sasajfe m==^s s lh^soiia) ^sstan dsjofae Atg& 
ifSEXDfe 14)^^01) ^MD\ aiaa. E& ^aiH ss^3^Ee§ ms& ssesi^s gissi his s 
?^30il n)&oi (ifsfe esol siD. 



oieH& ¥:?) dm^^snsi shism shsspi Dg?& s^i s6f^«§§soi a^an 9x0. 01 
&i ^:'i ^o^^^^s§s eo))AH ^A)EiEffe HgsAiojyoi fes ass, lh^s. ?ioiy 
e^§s eioH yai A)§aii 910. 



^AlEIEfH a^SAIOyg 0»e) :>m S§§EH:'^ SXHS)feQ) Zl M CHHSJoi ^sg o^ii^ig(B_g 
ll-S) WIB-§{A-§ Efe ODB-KC-S Efe IH-S) 3£|I) aO>-§(0-g Efe IV-§)SOI 2i 

D 01 s aohgsi axjAfS! ^soi :>\^ ^^^moi a8)a'^g§s yai Afsaii aa. ^aieib^ 
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imgg ^siSMi asg>ii SID. Di^ m& m.^^^.^97S.o\\Mt: Main^i 9.0. 14.2. 23.9 s 27.1011 
AH x-<y mm m'S hibs ^AiEia^ HwsAiojym jhaishi aooi. ai^ ms. 194.354s 

OIIAIfe 7.2, 14.2. 24.0 S 27.2 Sfe 7.4. 10.9 S 17.9 SEfe 7.6. 9.7. 12.7, 16.2 S 26.4 

£fe 8 5 £f 10.20II/H X-<y all EIHS XI§5^aI2. 01^ mo\ HI 5, 298.353s Oil -Mfe ^2HZ12| 

9 0 14 2 23.9 m 27.1 £fe 7.4, 9.2, 10.4. 11.6, 13.0. 14.3. 15.0. 15.5, 23.4. 24.1, 26.2 S! 
27 2E.m OR HI5.593,805S0IIAIfe ^SHH^ 7.4. 10.2, 12.5, 15.0. 16.3. 18.3 . 22.4 . 24.2. 

25.2 28.5EM. OR ms\ XII 4, 728, 592 S Oil AH S^HZl^i 7.6. 10.2, 12.6. 13.2. 15.1. 16.2, 17.2, 
18.3. 22.5, 24.2. 25.3. 28.6. 29.3 ^ 31.5EM. 01^ ^5| fll5,252.41720l|A|^ 9.5. 14.3. 18.0. 
24.0 g 27.2EM. OR ^Sl HI5.567.559S0||A|fe HEHZiat 7.5. 9.3. 13.6. 14.3, 17.9. 24.0, 27.2 
S 29 1£ EEfe 7 4 9.5, 11.6. 13.6, 14.3. 17.9. 24.0. 27.2 S 29.1£e. 01^ ^ol HI6.284,4202 
OIIAIfe ^eHZ12| 7.3, 9.4. 14.0. 24.1. 25.7, 27.2 SI 28.5SM. 01^ HI4.89B.799S0IIAI ^91 
Z12t 9 5 11.7. 15.0 . 23.5 , 24.1 27.3SM. 01^ ^Sj fll 4. 994.339s Oil AH ^SAIl^ 9.6, 11.7. 
24 1 25.2EM. 01^ ^©1 fll5. 039,586s Oil AH SEHH^I 6.8. 9.5. 11.5, 13.4. 18.0, 24.1 27.3 
£s 01^ sgj XH|4.664.997SOI|AHfe ^SHn^l 9.3. 10.6, 13.2. 15.1, 15.7. 16.1, 20.8 . 23.3 . 26.3 
g 27.1SM, 01^ mm fll5.213.929S0||AHfe SSHU^,* 7.4 , 22.3 . 24.1, 25.3 . 27.3 S! _28.5£S. 0!^ 
^ol H15.972.551S0||A|fe SEHZ12| 7.4, 9.4. 9.7 S 27.3SS, 01^ HI6, 447,965s Oil Alfe MEHIl 

Si 7 3 . 9.4 . 9.6. 11.6. 13.3, 17.9 . 24.1 S 27.2SM. 01^ ^Sl fl|5.350,844S0|| Alfe SeH32| 6.8. 
9 2 10.4. 12.3. 13.1, 15.0. 15.6, 16.0 . 20.6 . 23.2 . 25.3 , 26.2 , 26.5 S 27.1SS II|a°l 9\ 

x\m 2iD. e m'sm coe} m^b ^aieib^ ^ggAlo^y a6^s^g§s n jiibsi 

^X\D\ MSHZ}2| 7.2 , 9.6. 11.7, 12.7, 13.4, 14.1. 14.8. 18.0. 18.4 , 22.3 . 24.1 27.2E0ID1 X-<a 

SIS m&2i salzl2,^ 27.2S0IIAI Dis 2^g} mBD\ uauo) MSHzist 9.6E0IIAI n agos 

i{& E|aP^ UBUH 9.6£ S 24.1E2I niBfe fllBS ^^aJSOl gJOQI S5H32| 26E 

S 28E ¥e0|| IIia:?f Sfe ^§°S &D(0I^ "BHZIZI^ 2Theta SfoS +/-0.2£S1 a?|g :>h 
BQ.). 



^AlEIDfe ng^AIOhyS 1 .2-CIAI0hte!!a!0IU 1 .S-POIGItOlidbeiSgJS ^aSSSm ElBs 

giogfe Afg2f&i&oiu ai^efa^^AiEi&s Aigoioi N-[iiigni»£ieoiu 1-MssuHgai §s 

&! eOHSIOIIAI 160-200*C0j|AI 6-12A|^^Se^ BISAm ^. SHISSS PHSI i.^aaD1 0|g?ll If^S &^EH 
■ a^H 4fEH£H2 §}D. ^51 HI62-256865s0IIAIfe 1 ,2-CI Al Oft 2115!! 2f AISsJEI&S A^Sofe 

^►SS 01^ mo\ X^|4,971,877S0||A|fe 1 .3-P 01 Olii^Ol^ejS&iaf E||es|Oh3;,|E|gjg AlgSlfe 
m mk Bull. Chem. Soc. Jpn., 68, 1001-1005, 19950IIAIfe 1 .2-CI Al 0^i.^e!!a!2^ EIIMEI^^AIEI 

mm Msmt: sid. oig?ii ^oisi ^aieibs ngsAiohd a^Hfe ^x[d\ aoi a 

xum £Ee L^BI^A| asFg^asssAi aiss sia. ksiah ^xhei :Jis^§g :>isfoie^ 
feg ^m^m 3>fe agjs^MSSAi Msa 4- sia. ^aieiejs ^g£Alo^ys| ^^^is a 
i2f ^a. 



s^AIEIEffe S^^SAIOiySI CHE^ioj s^HEl Di^^SB Bn Em g<yO|U I!Hf^2Ll2j9fS^A|<y §21 
i(i^0|| ^AlEIEfB ng^AIOiy a¥ = B ^OIZD y ^ MOlU 01£H 51X1 ^:J| gfllOIIAI XHSSs AlgJ 

^ UMsiisy tf^uDBe!! #21 ms.?»si%*%*^ mMx^z\m sioi ^aieibs s^^Aioiy ao^^^e 

mm gfe gisOl S(D. 01^ ^Sl hi 5. 164,493s 011 AI^ ^<i^2l SSSeiSllS AlgSI^ g,^aS. 01 
^ ^81 I||5,252,417S0llAHfe MEISP£M0IAHie,y2l eseSHSLIS A^g8^fe g^^g. OR ^Sl 
XHI5 786 121S0||A|fe E^E^#^2SHS^IS<i^J!^ g^SaiSyS Algsfe 01^ ^S| HI6.521.387 

SdlAlfe Bm St^jSi 1.2-C|MSeO||&S A^gS^fe g.»Sm. ^Sl HI5.773.164S01IAIfe CIS¥£ = 

o^AllMi^ am^^o\Mm{Lym Aigsife sfse :?i^oH2 sid. 

^AlEIEtfe HgSAIOiysi CHSSjo! ^xHEl :?lgS§# OS SlUfe ^AlEIEIfe HWSAIOiy a¥=M 

ssj, aeg, oi^aiEi. aiHQig as ^iH:'ioiiAH ej^^siH^ ^ ^D\mM\ jheim 8^fe &soi 
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9ia 01^ ^Sl »I5.567.559S0II-Mfe S^2f n-¥l!0«EII = S A^ge^ g^SS. OR ^Sl XII5.059.355S 

gib ffe gees sois! ^aieiejs =gSAio[y a6^saM§sS n ej^me ^soi ^=^^6^xle^ 
^ xHset§aoi ^£Es ?^^►5^o1 easoi ^cMiife 9goi siQ. ee& tfoii ^oi>iu ^ h:>\ 

BM XH£I 93I10IIAI SEOII &^S6I EJgfSKJI ^^IgUI xHdie?IIOIIAl BSE^^OII ^S|S :)|§010f 

§}ab 9§oi acf. ols swisss §§01 g^DHgss aoiaxi ssm mei-m m 
01 e?§& mB-m mm-msi sshs aoiabQi :?ie!6fe AFsaa. 



g8^:'l ^3H omiasma o|g5^ot 27.2± o.2* si ?lxlo^lA)e^ iii3:)f siHsjfe ahms s§§ 

SI ^AiEiaM H&sAiojy tfssm oim :?^s§^o^ sse^ssoi i2g§°i ^ 

AlEIEIfe ngSAIOft! ^!5^^^^eS'°l HISEfSM fllSSHlXI ^a. 

B asoiiAife ^m^' 0.1 ~ 100 GHz. 10-3000W2I □^3L^IM^(1)2^ □^ol3£fl^ g:3i(2) msi 
moias msm smB\n spi *i& 5ie>:Ji(3). yge°i ^§ ai ^mm sspi ?i 
& piD gf^ SEWicH3i(8). moiBsw m:?i(2)si 4f&aoiiAi All ;hsi ?soii 4fgja Qtoiasm x\m 
a KS §201(4). g^5i(5). ^^►M(6). o^ol3sn^ g:'i(2)2i sheeoii &3Hsi ?soii 4^gJa 
m(7). yssoi ^gj£ife moiiiji^ g:'i{9) s SDH isa(io)s oi^oia ^Aiaafe hssai 

Oia Sol^^^g^s ifSSffe §xie fljgeffe 310ID. 

SES. e ssoiiAife fe^:?! g^aos^a mss zigasi ^aieib^ =gsAiofy a8^s^agsM sis 
sjfe'sioia. 

£E&. S i?SO«/Hfe ^IJI ^AIEIBM H^SAIOId as^i^^gSM AJgStOI MISS gStSIM SlgSI 
3i0|D. 



S ^'§21 ^aJIWI SISfe, ^AlEIBs HgSAIOft! 3^=g ^:7|gD|ia SWI 2aSI3ll SE^olSAI 
^W,=^ 0 1 - 100 GHz 10 ~ S.OOOWSI OlOiaSEia 1 ~ I.OOOkHz. 10 - 5,000W2| sSHf OIILiXIS 

2jg6m 3o-ioo-c°i BEoiiAi o.5-5Aizi§et ^gAjsife 3im ^s^s sffe ^AiEiEfs =eeAlo^y 
asiiT^Siisi xiis g^soi xiissa. 

^ fe^gSl as 3X1011 SISFa. ^214^ 0.1 ~ 100 GHz. 100-3000WS| □h3y|es(i)2} QJOiaSEt 

g:j|(2) y°i ofoiBs m&s e^5>?ii o\d\ ^& ae-Oio). §a^t^ &gg°i S! s§ 

m mo\D\ PID e£xiioi?i(8), DioiasBh s:'i(2)°i 4^9soiiAi /di n°\ ^soii 4feia ami 
asm xiiaia k§ aaa(4), g^uKs), afeiwte). oioiasm s:?!(2)°i 6^^so^l :?g 
wi 4^ej9 ssnf 11(7), yssoi ^giafe nioiai^fi: s:?i(9) s sdh aa{io)s oi^oixiii. moisi 

^ S:?l(9)mO|iAl ^AlEIEJfe ^eSA|0^y a¥HB ^:?l§0H2l UW! ei!5l31l S&5ISAI ^Em^ 0.1 
~ 100 GHz 10 ~ 3.000W°I OlOiaSIUSf 1 ~ I.OOOkHz, 10 ~ 5,000W°I SMEI 0||L:|X|» SSjgsm 

OlOiaSEIr Xlfflia Kg §201(4) S PID S£MI0I?I(8)S OlgSJOl gg6^?^l S^SfeAl 30-100-C 
o| esoilAI 0.5-5Aie>geh ySA|3=l ^AlEIEffe n&SAIOjy aSIS^gSS &asife 3SS ^S^S 
SIfe §XPI 

g ^s°i £E axioil sisfs. &OI g/gos¥Ei HISS ^AiEiEtfe ng^Aioiy asisf^esoi 

«IS@Q. 

e ^*s£i as a^cicHi sishB. ^AlE|E^fe nssAioiti asjs^sss AfMsioi fliss sa 



olsKHiAH B ^^se aa ^►aiioijii sssia omj& aa. 



s ess oloiasnjsi ^snfs oissjoi ^aieib^ ^gsAlo^y asj^^sss his&d. 

^AiEiEfs n&SAioiy a^H# ^pisoH£j &JII e§8i5ii si^6^eA^ Dioiasnis sisoni 
DmoA e^SAisjci. 

e ^►soii Aimafe ^AiEiEife HssAioiy a^Hfe getsjo^ oi :)|^sokhi gfaa gfsoi! sish 

XIISS 3aa 4^ Sta. H § or X1I4,971.877S°I 1 ,3-a0|D|t0|:lieJS&3} EIIM£1^^AIEI&M 

AlSeffe g^eai fe= Bull. Chem. Soc. Jpn.. 68, 1001-1005. 19950liA|fe 1 .2-CI Al Ohia^eHSLia HI 

Ma¥^AiEi&g Aigaife <^m°m. ^ mm°\ ^aieieis sgMAioiy a^HM m^m aci. a 

Il°l SSI^ie! IHeH^ ifS SXIM AlgSlfe S^OIW. ^XISI S^fe §.R ^81 (S^Sis: 

fll10-2003-C030726S)OIIAI Segf DlOiasma SSmM Olge! ihS SXIM AfS8l01 ^AlEIEIfe 
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^Afo^y a¥^s &^6^^ s^oid. ch^ ^^aiioI. l.2-aAlo^ill»ysyolu i.3-cioioiinOi4i2J§gJs 

ElBfe^^^^ EilMEI&^^AIEieM AfgSfOl N-DII^'nieai^OlU 
gDHmOIIAH 160-200-COllAH 0. 1-12Aiefeei XHEH^' □^0I3SI1^ &S SX\m 0\Bo\0\ &}§A| 

^iH9 A^ga^b 3joi df^^^'Sfa, o|[[h m^^, &i<y E^M2Llsf3^s^Al<!l^o! u\ 

m^o\Q\. XHSSOll AFg£lb gOH^^ M, ^ ^^i,^^ a^BM. ^1^. OlIEIIM. Oilr^^iEll^ SE^ 3 

mQ\ b^§^^a^ffl. ^^m^ m^mm^ ^mm^moi u\^^o\Di, ^ib^^^ o\k\\m, oii^oii^^ie, n-dii 

gHISdl^. E||E£f5^0l^^^g:^0| UF^^^siaKS, OIIElIss^ 011^01191^, n-¥g01iai^:?f H^^^•6^D1. Oil 

^jmms^ ^AiEiEffe H^sAioFu a¥H2i e&dife ^g6i essfxi^ 1:1 ^ 10:121 bi§^ 

201 um^o\o. 

u[o\B^m ^§Ai 0.1 - 100 GHz. 10 ~ 3,ooowo^ 5H0I d^^^^o^D1, o\^^m ^ 
^aoi ^161 ^gaxi ^afe ^np^ ^^^E^ 4- sicf. oiiih e^eAi ao-ioo'c^ sks. gi S£ 

a^lS aiOiU^ 3^, ^§GI ^261 ^^0H§o^ SOISjXI r^^^^Sj tHIEI-g ^^HK^^j S 

§MOI yOF agos eiSH ^DIBM ^WM 3S0IIAH GIDI g^S i,^DK§ ^§§01 SO e^§t^ 

^m-gsi ss^g soi£i^ mmD\ m^m ^ si^oi. u^^sjgh so-yccoia. s 

H!gA12}^ 0.5-5A|Z}0| dF^^^mOj. 0.5AI El^i 3^ i^QhSHSSI Sg^iOPh S^6| SOiU 

DAI ^§01 aoiafe mm^\ m&m ^ aa, b^&25!e^ e^gAizig ios-5ai2}gid, 

^ ^^SOil [HEF ^AlEIEf^ H^^AIOFtJ Sm^^^MSB 0IIMMO1, Omii\ ^0! M^m ^ 9JiO . 
go| ^t^oHQii «:?^5^0j WSSAI^D. JHSge eSH ^OIS ^AIEIEI^ H^^MA|G^b!^ Oi^fM §oH 

^Eimw of2Ho| pH:?^ g^oi ^ a}|7?^xl M\^mo, m\^o\ ^AiEiEf^ H^^SAioFt! ^ioibs 



^ rn^OW WtB £ soil SAISOi a^bK ^11^4^ 2.45GHz, 3G00W2I D^BUIM^CDg 

gxi^Ai Dfoia^m s::'i(2) lhsi d^gib^ mge ^^6f:Hi s^:?! ^o\o\ jny:?i{3)S ^xi 
man, mmmsi ^§ a; ^mm ^o[d\ ^moi ^^EiioiaiA^H^ o^GiB^m xm\B k§ 
^SQi(4) g piD BEEx-iic>i:?i(8)M ^ximaD. BfSMBi m ^mm ^o\d\ 9\mo\ mei§ m 
oi§!!^ s:?i(9)s ^Ei Ai^i D^oiBsnf g:?i(2)2i s&oii feoiEE^ 6^aa. EE^^ m 

GIB^Il^ 4^&20il XieOi icm g£oi zpgg Ail :>HS S01A1 Kg ^£101(4). S! 

g(6)M MXm^Jl, 6^&^0j| XIMOl 1cm gOlAi ^MEf 11(7)^ ^XimaD. § 

DHSB(iG)oite DmiB^maiife mxi ^en^ oiiuxim nmi^^ g:?iLH3 e^gMs a&6H 

# 4^ afe e^ei C:^l3^§J(decal^n, decahyclronaphthalene)^ xH^-I^D, 

e ^^SOil ins 1.^^ gxIS ^AlEIEIfe M^SAIOfy B¥^S mOI§i!>i S:?l(9)LH0ilAi ^D\^um g 
][HI ^^6f:>]| ^E^SfSAi ^nf^' 0.1 - 100 GHz. 10 - 3,000WHJ OfOIB^nFfif 1 - 1,000kHz, 10 - 

5.000W£j ^Bn^ OilLiXIM ^g^^ DmiB^Ilf X\m\^ Kg ^SQi(4) ^ PID ^^M0\D\{8)m 0| 

gmOl g^o^:H^ ^^mSAi 30-100'C£j B^OIIAH 0.5-5A|^.^§e^ ySAI^ ^AIEIEIM °^^A|0^b] 2 

6f^^as^g i^at^a. omiB^m x^El:>^ ^^ae oi^is^n oii&g^ nm^ ^ zj^i^ioiiAi 

o\^?\\ u\o\B^m2\ ^mm oiiuxis oigoH m^^ ^aieiei^ Mm^^Alo^y sah^^^M^'si x-<y m 
m m^m msh^ 5L[(2Theta)Gi 26. i± 0.2- £i ¥ixioii mHJ\ sdi sie^ a^ 4^ aD(£ 4 - 6 §^ 

12 S^^) 01^ ^§01 e¥ ^2e! ^mhg^^ SGiaaDfe £IDIS[D. EJXF£j B:'I£ ¥A^SX^ 

a□laA^2!g §oh 4^ a^oi □foiB^m2f ^mh^m M^m exisi ^^22*3^6^°^ 

«S Sg^H A! g<i^AI^^M 4^ So^Ml a<ySM gCHAia 4^ aD(£ 14. 15 

oi£f aoi e ^SHi ^^^^^ x]\^^ ^AiEiEf^ Hm^^A|G^y sm^ae^e Maizi^,^ 7.2± 0.2* . 

9.6± 0.2* , 11.7±0.2- . 12.7± 0.2- . 13.4+0.2* . 14.1+0.2* . 14.8± 0.2* . 18.0± 0.2* . 
18. 4± 0.2* . 22.3+ 0.2* . 23. 4± 0.2* . 24. 1± 0.2* , 24. 5± 0.2* S 27. 2± 0.2* OlIAH X-M sJiM 
niBS 5>feD. 

^vji ^AiEiEfM H^^Aio^y gsisESi. ^61 ^:)|^^!£^^IB nl2E6^feCll ^sm:>ii A^ 

4^ aa. 

oiafoiiAH g m^m ^Aioii£f biiioiiM sa^oi ch^ ^^Aiiai ^smu b m^o\ o\m o\m siatoi mm 
ab 3^ o\ua. 
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i^^Oll 1 

S SfSSI SXtS OISSKM nfOI§!!:i: S5|(9)0II 1.2-PAIOJi.ieya! 51.26g. fi^ 12.14g. aiM£t¥ 

^AIEI& 34 38q, tUfe lOOgS ^32 OmiHSWa 28kHz. 250W2I ^gE^ OtlUXIM S!g6K)l 160-170*C 

0IIA1 0 ^-6M2} sej e>§gM aa'8f?ii iiehAis ^aieiejm HgsAlo^ym i^S8^aD. efs s e^s 
go| g£ piD gf^ g£iiioi:?i(8)s + rc2i 2^^ g?iotiAi §a'6^?^l sgsfs:!! oioii msi □^ 
o\B^m°i m^o\ 10-3000WSI s^wiai ^lam. omiBsmsf asm oiiuxife ygsi &3hi 
A^S8^Hl:^. oig?ii goia ^aieiqs ^gsAlo^y a^Hsi x-<y asuHsm (£ iioii UEfuiaa. 



ifSOII 2 

SX\S OimSfO) EtOltll^. §D\0\\ I.S-POmitcOlibeJSgJ 12. Sg, EI|M£f¥^A|EI& 
29.31g, fl^a IOOOS as 170- 180 "C (HI /d 0.1-6AIZI §2^ ygMg e^SJ?il jne}A|31 ^AlEIEfs H 

gSAiohhig i}^8jsaa. ois:>ii soisi ^aieib^ ngsAioty a¥=£i x-<y sigmes [£ 2]oii 



4iAIOII 2 

•^AIOII 1°l ^SOfl 2011 °|5H ^CH5! ^a|EID^ SeMAIOhh! 3¥H lOgs MAHsl ^2! ^ 2Aiei 

I^e^6^aD neioi &<i^g5!jM gseoii mmo\ ^:)m(A ^aieibs =gsA|o^ys ihs§ai 
oj2isK)i ^AiEiEife H^sAiotys ^Elo^:D oi2!jo| pH:>^ #«oi m wmx\ mm /Hi^shaa. aii 
^01 '^AiEiE>H sgsA|o^y ^iioiae gsseuai loomia m loomKsiioiaoii m aif) 

gs^01 30S §8} 50TCS :7FS8m 5oicoii/d uizi jne}& ^ ^fs^s ^ao. y 
ses oiasKM ^AiEiEjfe ngsAiohym MEism oii&ss >||a|6^aa. -Miaioi ass ^AiEiafe 
se£Alo^yg asiJioiiAi ^^^o^ol g.egsi ^aieiejs =esAlo^y a8^a^ag^s saa. oia^i 
aois ^AiEiEjfe =esAlo^y2l x-d aiiiBiem 4)011 uehhsid. 

^AiEiEjfe HgsAioFysi x-^s! US DHes omiA ^sashoiiAi ^§s^aa. 
x-<y E=?-- cu 

Cu K-^EJ nf&(A): 1.54056 

agf(kV): 40.0 

aS(»>A): 100.0 

mm 2tC 2Theta): 5.00 

§11 aiC 2Theta): 45.00 

:i:E||iJ 2tC 2Theta): 0.020 

a& e g^soii sam ^AiEiEf^ ng^Aiohy a8hsfaea°j mJi aois Am(3o.ooodH)s is i4i2j 



^AIOU 3 

^'A|0!l 20\\M OhOiasm XHEI ess 60-CS & 2 aoilfe 4IAI0II 22f §Si8j:HI ^AISjaD. 2Ji£ ^ 

9_8goj ^;,|Eie}^ HgsAlo^yg ^aoDi n x-<!!! aamies t£ siwi uehhsd. 



^AIOII 4 

^Aldl 20\\M Omiasm fl£l &£M 70'CS §1 2 210||fe ^AIOII 2£J E^Sf^ll ^A|8^aD. ^ 
9.8gSI ^AlEIEts S^SA10^yg Sa°01 3 X-<y sl^IIHeS l£ 6]0|| UEimSD. 



uijnoii 1 

^Aioii 201IAH o^ola^E^M A^g5^]^:laII ihsh^ ssisj :)jgHe.oiM A^gg^ aoiife &'aio!i 221 
easMi ^Aistaa. as ^ 9.8g2i ^AiEiEf^ HgsAioFys sa°oi a x-<a si§BHeg [s 7] 
Oil uEHHaa. ae. oig?ii soia ^AiEia^ nesAiojy asts^^gssi aij enia ajsoo.ooo 
dH)S [£ i5]a ^a. 



HIHOfI 2 

^Aiwi 30IIAI QtoiasruM A}gsm&a xhsh^ ssiei xf^^ 3mny:7is m§s} aoiib ^aiwi 321 
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0)1 uau)5aD. 

dijnofi 3 

i'Aioii 40iiAH omiasms Atsmxisf^a mmoi Ji^^ j\mM&:)\m Afget aoiife ^aioii 4a 

g^oh:HI ^AlofSD. as ^ 9.8o2| ^Me^Ei^ ^gSA|0^y§ gaoDi 3 x-<y sisBHee 9] 
oil UEHHSIQ. 

^AIOII 5 

^AIOII 30IIAI gOia ^AlEIBfe MgSAIOjy Sfls 20g2| EIIM£l3mi=SSef dl g<i^A|5l:3 g^xl 

& ^ oiiifsioi asoisiD. ass ^AieiEfH si^sAioiysi x-<y agnHeg [£ loioii ueiLH2i° 
o\ oiaoi aoKgsi §§is Hxmji siss 4= sia. 

uijnoii 4 

dliaOII 20IIAH ^015! ^AlEIBfe MgSAIOty 5gS 20g£| EI|eeiolO|HS^e+OII g<i^AI^IJ2 5Sa ^Xl 

^ oijUskm asama. ass ^AiEiafe sesAioiysi x-<y si^ffle^ [£ moii uehjis® 
ffl eg ssoi aoHSoii/ci miEj-gos aasi a&aasM 4- sid. 

^AIOII 6 

4IAI0II 2WM ^AlEIEffe SeSAIOiy BW-E.m MMW 121 ifaoil 10I1A1 gOIS Alggt 2 21 

oiit ^Aioii 2Si mm&^o. as g.egsi ^aieiej^ sssAiotye saoffl n x-<y 

slgDHSS IS. 121011 UEfUISiia. 

^AIOII 7 

^AIOII 6CHIAH ^015] ^AIEIEIM HBSA10^y 5g§ 20g£l EllMeiSfO|=SSg+0|| S(yAI3i:n 5Sa g^XI 

& ^ oi2}gioi aseiaa. asa ^aieie}s H^^Aioiysi x-<y smiDiem [£ isjoii uemisao 
CM oissi HQi-ms] mm^m ^j.mjL 9imm m 4= aa. 

X-d ailWilSl gi!S21 

S &XIB 0|§5H If^Sl ^AIOII 121 m^On 121 ^AlElE^s MgSAIOhy a^ = 2i X-t! sii nH 
eS fiS SOIM 2t(2Theta) 27 .2± 0.2- 21 ^IIIOIIAie} mBD\ SXHSte AHSg S§§21 3^HM U 

EiMia(E 1S2&) e}s xHai-iM sxie o\mm tfSE) ^aiwi i2j tfsoii 221 ^aieiei^ sgsAi 
oiy a^H2i x-ii mm iwes as^iei uiiej-S2j b¥=s UEfyjcKt 2 &s). oife e sxi 

M Olget 3^21 MBAM §»M 0|g& 3^ ^AlEIBfe HgSAIOjy 3¥H3I AIS PS 

asgs UEfyafe 3as 2jdio1oi s a^s siiwi 210H ^aieiejs n&sAiohy 3^=21 s 

^ gfDH§21 UElUlfe 27. 2± 0.2- 2| ^xlOH/HE} mBD\ *XHa iJISSS ^ tHIE}- 

§21 EI3S 381 :'>xixi s^HS s§ef§soi 0H¥ ^4^sm. ae^, s sxim oi^sh ifsa 
^AiEiEffe ngs/iofy ^^s^&^e§2| x-<y sjs Mes as saia2i(2Theta)oi 26.i±o.2' 21 m 
xm mBD\ mm asM m 4^ 2JQ(£ 4 ~ e s 12 ss). oife ssoi &aeh g^oi-gos aoi 
aaafe 2iQieta yeoii iheh^ g^ans xhei8ioi e>soie! ^aieieis H©sAioiy2i 3^ 

MEHM 2i(2Theta)01 26. 1± 0.2' 2| ^xldl Eia:?! UEIUfe 31M M 4- SID(£ 7-9 SS. S! 

LHDi mia-s Dia). oife g§oi aoi-goi omsf wib-§2i 2§s oh^i d\x\ii 9ia^ 
m ^ si^m wiej-s Eia2i Aipife &£^:'^ #:?H}oii ojsf Aiixife sirs eejci. meiAi ihbh-n 

^UBI & 3^ esoil 4^&SI EJifSlDfe 31g & 4- aoffl CH^OI 50S21 SSOllAlE 

wiEi-s ma?! uEJUfe a' 4^ sia. E>a. oioiasmM oim& wiEf-s ^sma^^ asi 
gib &^0Hg2i fe^ ^ siooi gsoii §1^01 :m2i gipfe 2m a* ^ aiQ. ee& nia 

21 ;^i:>i iHai<!^ Aigei s^ea omiasEhs A^g§^ s^^f eTHsi Miafe ^ 4^ 2i 

D tHlE1-§ S§0| Es\ Sife &ae[ if01-§21 gggOIH^ OlOiaSEfS Alg§i ^AlEIEfH SBS 
AlOiyg #:»|g»IOII □§} S§e^§S.£Ee^ ¥4=SID. XH^^ AfS& ^AIEIBh HBSAIOhyg 

mia-s 2§oi yojsiHHs spigfli a SEOii mm gs&ssoi soixidi e^§e^ wia-s s 
sss a:)ii soia^ii aa. 

grSE Hg21 SAfAia ^^21 ^§ AIS 1 

^AIWI 20t|AH mO\E ^AlEIEIfe HBSAIOhy 2.00^ S£IUiy¥^^ I.Oo. E||EajS|0| = SSg+ 40g. 

i\m immej ^E\=? iiog3i s^3)ii Ees<y7ioiiAH sAia^si g<yAm ^ EiiMEhmoi=sse^ i5ogM 
nm lo^a ^:?i st^5^o^ S5i^^^# sgesis saisiaa. ^i^ae^x^£lE! ^pdi^ ^^21 saoii m 
bi9 asfwa# sgsiig o.2/iiii^3His ^ i2ox:2i as^ioiiAi sga assiaa. 
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200g2| eiteSS8!!S!OII N.N'-b|>i(3-()lli!iaiy )-N.N'-Pimye!!J:iEJ(2jS}<t{ 2) 25qM §e.l(4.4-AieSS!! 




sdia a8^«^^s ageiis ash^## snewg asf^^soi ^mo\^^mo\\ dai sssks 
120 °i asiJicHiAi 3og^^ 2i^6fot 20/ano| ^!s^=^^^so| §sa£^oK)i sss Hgs xiissi-saa. 

^?i2f ^01 sdia sas sssj bmm^ m&m^ mD\si s^m^ m^D\ pdt-2ooo (Quality 

Engineering Associates Inc. USA)e A^S8^01 S^SmStoDI 3 OhEH [H 1]0il UBUSII^. 

1) S5|Hea9l (VDDP) 

mms. Hss -e.okvsi ssu cHa:?is oi#8K)i cHSAia^ ra sac =e fisoii B«a a^is ^ 

2) gfSil (DD5) 

sac =s2i s.&m -700VS cHaAisi ^ as ^(dds) hssi asH aas ^§s^:D ^?isea 
^. DOS = (3s ^ fiea?i/^piHea^)x 100 (%) 

3) g^£(E50%) 

=»a£ £@£l aSs -700VS OjaAlgJ ^ E^§0| /aOnmS! BiSiSOII =g fiSM itS Al^g IIH £g 

lasi a9i:»J s^i =g assj a?isi 5(»oii 6H&8fe a^s £i?m«H Sfi& b^sissi /hpis ^§ 
siaa. 

4) SSa9)(VF) 

HSasm -700VS CHaAlgi ^ m&OI ySOnmOl^l /HPPi 13 J/aif2J B^iiSOII tcSAISS (ffl fiSa?! 

ga£ Hg2j aAiA}a ^^sj ^§ ais 2 - e 

^AIOII 3 ~ 70\\M gOia ^AlEIEfH agSAIOfyg AJg& 31 aOllfe 401 A|g 12J mmo\n ^AIo^ 
aoffl 3 glUfe OiEH (a 1]0|| UBLH21D. 

EES. SAfAja m^2\ ^§ Aig 7-10 

biaoii 1 - 4011 AH ^01 a ^AiEiEife a^sAioiyg a aoiife mm mmw mh ^m&m ^ai 
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maoa n otai (a iichi uehhsid. 



Ifl 1] BJiME ^§ g3f 





26^ 


VDDP (V) 


DOS (%) 


E50% 

( A/cnf) 


VF (V) 


1 
1 


C=? .^1 ■'^l t 


-713 


95.4 


0.100 


-48 




g=> /\i v/is o 


-718 


95.6 


0.102 


-49 


3 


^'AlOll 4 


-713 


95.7 


0.100 


-44 


4 


^AlOil 5 


-691 


92.3 


0.102 


-5Q 


5 


^'AIOII 6 


-750 


96.8 


0.086 


-32 


6 


4JAI0I1 7 


-721 


95.1 


0.095 


-45 


7 


Hijnoii 1 


-689 


91.5 


0.130 


-56 


8 


HlJnOil 2 


-691 


91.5 


0.125 


-51 


9 


bijnoii 3 


-687 


91.4 


0.129 


-68 


10 


HIIQOi! 4 


-531 


70.5 


0.398 


-53 



27 2±0 2- 21 ?|x|01|Aie? m^:)\ SIH^fe AHSS ^AlEIBs HgSA|0^b! 3¥HM U^St 



1 

^AiEiEfs HgsAlo^y a^HS s:?iSDHa '^asfJii stfstsAi 0.1 - 100 GHz, 
10-3 ooowsi o^ola^Il^£^ 1 ~ i.oookhz. 10 - s.ooowsi onyxie sjgota 30-100-021 esoii 
Jd o.5-&Aiz>se^ evgAi3ife as ^see ^aieib^ sifSAiohy sg^&*y§§2l wis sa. 

2 

fli l&OII 2J0IA1 ^AlEIEffe H&^SA|0^y a^^fe 4^gO|S^2| SEOIIAI 6.K)|| HS! ^ XHSSS 

20IU s,^ sEfe SiH@ aas ^§^s 3^fe a^a. 

3 

HI 2S0II SiCMAI, IH3S0II A^gafe gOHfe S. WaS. gfS^ SSS. (HIEIIS. 0||>,EII 

5 

HI 1&01I SiOIAI. 4^51^^?|gOHfe SfS2i!§fe!!a! . If^eySfUaaa! £fe 0mi& M2| ^lfg5HOi 
6 

Xi! SiOlAH. 84:, EEfe fi2 = S S^a 3 Xltf:H4^fe 1-4:HeJ aS ^§ 

7 

HI ISO!! SiOiAH, ^►:'l SigS 50-70'C£| SEOilA^ sSoHSS ^3°^ sJfe gfS. 
8 

HI lifOII SKHAi. ^►:'l 10^-5A|^^me^ S6HSS ^§2S mfe g.^g. 

S^S 9 
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Ji\ 1&0II 9io\M. ^Me^Ei^ Bms.Mo\^ a^sb m2Hzi2| 27.21 0.2* oii>mb? x-<y si§ ma 
10 

^Df4- 0 1 ~ 100 GHz, m^ io-3.ooovv°! ofauieECD^} omiasiif s:>i(2) L4)2i DfoiBS mmm ^ 
mmn 9ie} e= iae.oi(3). ygssi mm si s§m ^epi ^s? pid ^^m sewi 
01:31(8) ofoiasnf m:)\{2)2i 4>BS0iiAH ahi ?h°j ^soii 4fej€! omia^m xnaie Kg §SCH(4). 

m^:>\i5) M&B{6). 0\0\H^m §D\{2)S\ SJ&SCHI US! e}3H£l ?SOil SMEf i!(7). S^g 

goi ¥g]afe moiaj^ g:?l(9) s goH sa(io)s oi^ojxiin. moi§i|ii giiiOjuoii/H ^AiEi&fe 
H^SAioFy a¥HS s:i|goHa Sfwi e§8f?ii gtfaia/H ^^4= 0.1 - 100 ghz. 10 ~ a.ooow 
21 Dfoia^ma 1 - i.oookHz. 10 - s.ooowsi s^mm oiiuiig rnm&n Dmiasm xmm Kg 

gaDI(4) S! PIO B5E.M0\:)\{8)m OlgeJOl S^SJJII ^16^^A^ 30-100'CSI SEWI/d 0.5-6AI2} 

11 

5oiu^s a-i^ sEfe mms ^s^s s^fe sxi. 

S^g 12 

XHI 111^011 9iO\M. as Sti. Qlti Sfe tfSaiSf^hs^AltfSJ 2^ ^SSS SFfe Sxl. 
13 

HI 11S0II 9iO\M. IHSSOil Mgafe SDHfe X|g/^ ^►Sg, g^s^^ 3lie. Oi!EI|s, OH^^EII 

S^S 14 

15 

HI MifOII StOjAI, teZBSSfe a^. grt:. EEfe fi2 = S 3 XI»JH4'fe 1-4JHei 3!§ ^ 
§oS 8lfe &XI. 

16 

HI 10SOII 9io\M. ^:>\ mms 50-70x521 esoiiAi isohss ^shs 5^fe sxi. 
m=?m 17 

HI 10&^0^l 4^:?! SISS 10g-5AI2t§eh ^oHS= ^SSS 5^fe gxi. 

18 

HI 10S0II SIOIAI. ^AlEIEIfe HBSAIOiy a¥Hfe SfflZlzt 27.2± 0.2- Oil/dEt X-fi! SIS ^« HIB 
19 

HI i&°i a^aoii 2I6H HisacJi, «ai^2i 7.21 0.2- , 9.610.2- . 11.710.2* . 12.710.2- . 

13 41 0 2- . 14.11 0.2- . 14.at0.2- . 18.010.2* . 18.410.2* , 22.310.2* . 23.410.2* . 
24.1+ 0.2- . 24.51 0.2- S 27.21 0.2* OWM X-^d Sl§ m& HiaS 3^fe 33= ^S^S 8fe ^AjEj 

20 

XII i9g^o| ^AlEIEhs nefSAIOiy SohSfaMSs AJmShOI HISS SSSai- 

ere? 
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Inspeciion Demand: 
Existing 

(54) A Equipment and Manufacturing Process of Oxy-Titanium Phthalocyanine's charge 
generation 

Summary 

This invention is about Equipment and manufacturing of the electric charge substance of Oxy-Titanium Phthalocyanine, Oxy-Titanium 
Phthalocyanine crde was dissolved in organic solvent, then apply supersonic wave(10~5000W) & Microwave(10'^3000W,output wave : 
0.1~100GHz) to it , react for OS'^Shr at 30-lOOt: and this equipment Is constructed of them(Magnetron, Microwave vessel. Mode 
Stirring, K-type thermometer. Condenser, Stirring rod, Microwave Tip, PID type thermal controller, Pyrex vessel. Solvent Tank). 

According to this invention, we are able to product the high quality electric charge substance of Oxy-Titanlum phthalocyanine(suprrior 
to stability). 

Representative Figure 
figure 2 
Index word 

Oxy-Titanium Phthalocyanine, Microwave, Supersonic Wave, Charge generation. 

A detaiied statement 

Ttie simple description of a sicetcft 

Pic. 1- X-ray diffraction pattern of Oxy-Titanium Phthalocyanine from Experiment Examplel In the operating eq.l 
Pic. 2- X-ray diffractfon pattern of Oxy-Titanium Phthalocyanine from Experiment Example 1 In the operating eq.l 
Pic 3- Microwave producer for the invention. 

Pic. 4- X-ray difTraction pattern of Oxy-Titanium Phthalocyanine from the operating eq.2. 
Pic. 5- X-ray diffraction pattern of Oxy-Titanium Phthalocyanine from the operating eq.3 
Pic. 6- X-ray diffraction pattern of Oxy-Titanium Phthalocyanine from the operating eq.4 

Pic. 7- X-ray diffraction pattern of Oxy-Titanium Phthalocyanine from the comparing eq.l (In a circle is feature peak for p-type Oxy- 



Titanium Phthalocyanine) 

Pic. 8- X-ray diffraction pattern of Oxy-Titanlum Phthalocyanine from the comparing eq.2(In a circle is feature peak for p-type Oxy- 
Tltanium Phthalocyanine ) 

Pic. 9- X-ray diffraction pattern of Oxy-Titanium Phthalocyanine from the comparing eq.3(In a circle is feature peak for p-type Oxy- 

Titanium Phthalocyanine) 
Pic. 10- X-ray diffraction pattern of Oxy-Titanium Phthalocyanine from the operating eq.5 
Pic.^11- X-ray diffraction pattern of Oxy-Titanlum Phthalocyanine from the comparing eq.4 
Pic. 12- X-ray diffraction pattern of Oxy-Titanium Phthalocyanine from the operating eq.6 
Pic. 13- X-ray diffradion pattern of Oxy-Titanium Phthalocyanine from the operating eq.5 
Pic. 14- Transmission - microscope photo(x30,000) of Oxy-Titanium Phthalocyanine from the operating eq.2 
Pic. 15- Transmission - microscope photo(x30,000)of Oxy-Titanium Phthalocyanine from the comparing eq.2 
Pic. 16- Cross-section of Photo-electricity conductor drum for estimating Oxy-Titanium Phthalocyanine's electrical-feature 
* Description for the main sign of sketch 

I - Magnetron 2 ~ Microwave vessel 
3 — Mode Stirring 4 - K-type thermometer 
5 - Condenser 6 - Stirring rod 

7 - Microwave Tip 8 - PID type thermal controller 

9 - Pyrex vessel 10 - Solvent Tank 

II ~ Aluminum drum setded by oxidization 

12 - Charge-generation layer 

13 ~ Charge-transfer layer 



The detailed description of invention 

Invention Objective 

Tfie invention tectinoiogy and tite traditional technology of the sphere 

This Invention is about Equipment and manufacturing of the electric charge substance of Oxy-Titanium Phthalocyanine, in detail, use 
of microwave & supersonic wave, manufacturing/equipment of the electric charge substance of Oxy-Titanium Phthalocyanine of 
obtained the higf-sensitlvity 

The photo-conductor which have the high photosensitivity on the field of visible ray, are extensively used a duplicator and printer. This 
photo-conductor was used that photo-layer which is main component as selenium. Zinc oxide, Sulfide cadmium and other inorganic 
elecb-lc charge substance, is spread on the conductivity materials. However, this Inorganic electric charge substance are not satisfied 
for the photo-sensitivity, thermal stability, water-resisting, durability and other properties required for duplicator and printer. For 
example, photo-conductivity used by Sulfide cadmium is inferior for water-resisting and durability, photo-conductivity used by Zinc 
oxide has a problem for durability and also photo-conductivity used by selenium and Sulfide cadmium have the defect for limited 
producing and handling those. 

To solve these problems of inorganic electric charge substance, various studies are going on. Among much Inorganic electric charge 
substance, Oxy-Titanium Phthalocyanine is widely used for excellent durability and superior thermal istability. 

For solving the problem is making a special study. Among organic electric charge substance, Oxy-Titanium Phthalocyanine has the high 
the photosensitivity, endurance, and thermal-stability. 

Those crystal-fonn have existence in now, be typical of them are a-type{B-Type or II-Type), p-Type{A-Type or I-Type), m-type(C-Type 
or Ill-Type) and y- Type (D-Type or IV-Type) .Among electric charge substances, Type is widely used. The electric charge substance 
of Oxy-Titanium Phthalocyanine is changed by X-ray diffraction, protecting. This method (classify about the X-ray diffraction) protected 
against other company. 

In USA patent no. 5,164,493, after the composed Oxy-Titanlum Phthalocyanine crude melt with mixed solution TrI-fluoro-acetic acid 
and dichloromethane, is crystallizing in the methanol and water solution and is giving producing method the electric charge substance 
of Oxy-Titanium Phthalocyanine which have the x-ray diffraction peak at Bragg angle 7.2±0.2% 8.9±0.2", 14.3±0.2% 18.0±0.2% 23.9± 
0.2', 25.6±0.2% 27.3±0.2', 28.8±0.2% 29.4±0.2" and 36.4±0.2\ However, this process is using Tri-fluoro-acetic acid and makes a 
great quantity of harmfulness gas and hard handling process phase is Involved in and Tri-fluoro-acetic add is expensive and it is cons 
for high product cost. 

In USA patent no. 5,252,417, using sulphuric acid which are less expensive than Tri-fluoro-acetic add, is giving produdng method the 
electric charge substance of Oxy-Titanium Phthalocyanine which have the x-ray diffraction peak at Bragg angle 7.2±0.2% 9.1±0.2', 
11.2±0.2°, 13.5±0.2', 14.4±0.2\ 24.0±0.2', 27.2±0.2' ^ 28.8±0.2°. In this method, after Oxy-Titanium Phthalocyanine crude melt 
with large' strong sulphuric acid (30'^'50 times vs. crude wt.), cr/stallize in the methanol and water solution. This method is used a 
large quantity sulphuric acid and neutralizing cost is too much and for that viscosity is going up because of melting crude at normal 
temp., there is limit for decreasing the consuming volume of sulphuric acid. 



In USA patent no. 5;786,121, as composing Penta-fluro-propionic acid with hydrogenated alkane or hydrogenated aromatic compound, 
adding aliphatic compound or aroma-sulfuric acid as additives, dissolving Oxy-Titanium Phthalocyanlne crude, crystallizing in the 
methanol and water solution, is giving producing method the electric charge substance of Oxy-Titanium Phthalocyanlne. This process is 
using Penta-fluro-propionic acid and makes a great quantity of harmfulness gas more over Tri-fluoro-acetic acid process and hard 
handling raw materials is used, cost is high and product cost is high and the risk ness of process is high 

In USA patent no. 5,132,197 shows the characteristics X-ray diffraction pattern of Oxy-Titanium Phthalocyanlne at Bragg angles 9.0, 

14.2, 23.9 and 27.1, In USA patent no. 5,194,354 reserved at Bragg angles 7.2, 14.2, 24.0 and 27.2, or 7.4, 10.9 and 17.9,or 7.6, 9.7, 
12.7, 16.2 and 26.4, or 8.5 ^ 10.2, In USA patent no.5,298,353 Bragg angles 9.0, 14.2, 23.9 and 27.1, or 7.4, 9.2, 10.4, 11.6, 13.0, 

14.3, 15.0, 15.5, 23.4, 24.1, 26.2 and 27.2, In USA patent no 5,593,805 Bragg angles 7.4, 10.2, 12.5, 15.0, 16.3, 18.3, 22.4, 24.2, 25.2 
and 28.5, In USA patent no. 4,728,592 Bragg angles 7.6, 10.2, 12.6, 13.2, 15.1, 16.2, 17.2, 18.3, 22.5, 24,2, 25.3, 28.6, 29.3 and 31.5, 
In USA patent 5,252,417 Bragg angles 9.5, 14.3, 18.0, 24.0 and 27.2, in USA patent no 5,567,559 Bragg angles 7.5, 9.3, 13.6, 14.3, 
17.9, 24.0, 27.2 and 29.1 or 7.4, 9.5, 11.6, 13.6, 14.3, 17.9, 24.0, 27.2 and 29,1, In USA patent no 6,284,420 Bragg angles 7.3, 9.4, 

14.0, 24.1, 25.7, 27.2 and 28.5, In USA patent no 4,898,799 Bragg angles 9.5, 11.7, 15.0, 23.5, 24.1 and 27.3, In USA patent no 
4,994,339 Bragg angles 9.6, 11.7, 24.1 and 25.2, In USA patent no 5,039,586 Bragg angles 6.8, 9.5, 11.5, 13.4, 18.0, 24.1 and 27.3, In 
USA patent no 4,664,997 Bragg angles 9.3, 10.6, 13.2, 15.1, 15.7, 16.1, 20.8, 23.3, 26.3 and 27.1, In USA patent no 5,213,929 Bragg 
angles 7.4, 22.3, 24.1, 25.3, 27.3 and 28.5, In USA patent no 5,972,551 Bragg angles 7.4, 9.4, 9.7 and 27.3 In USA patent no 
6,447,965 Bragg angles 7.3, 9.4, 9.6, 11.6, 13.3, 17.9, 24.1 and 27.2. In USA patent no 5,350,844 Bragg angles 6.8, 9.2, 10.4, 12.3, 

13.1, 15.0, 15.6, 16.0, 20.6, 23.2, 25.3, 26.2, 26.5 and 27.1. The electric charge substance of Oxy-Titanium Phthalocyanlne by method 
of this invention shows Bragg angle 7.2, 9.6, 11.7, 12.7, 13.4, 14.1, 14.8, 18.0, 18.4, 22.3, 24.1 and 27.2, showing strong peaks at 27.2, 
and showing second strong peaks at 9.6. 

Oxy-Titanium Phthalocyanlne Is composed with 1,2-dicyano-benzene or 1,3-di-lmlno-iso-indole for main raw materials and Tltanium- 
tetrachloride or Tetra-alkoxy-titanium for Titanium under N-methyl-pyrrole, 1-chloronaphthalene or quiniline at 160-200 "C, for 6-12hrs 
and pass by the refining process. This composed matter is crude, we called, There are method for using l,2-dicyano-ben2ene and 
Titanium-tetrachloride in the Japan patent no. 62-256865, for using 1,3-di-imino-iso-indole and Tetra-alkoxy-titanium in the USA 
patent no. 4,971,877, for using 1,2- dicyano-benzene Tetra-butoxytitanlum in Japan Thesis Bull. Chem. Soc. Japan. 68, 1001-1005, 
(1995). These Oxy-Titanium Phthalocyanlne crude are big particle and Electrophotography property are poor so that not used for an 
electric charge substance. Consequently, as going through an adequate after-handling process, it is used as an electric charge 
substance that has high photosensitivity. The structural formula of Oxy-Titanium Phthalocyanlne is chemical formula 1. 



Chemical formula 1 



A representative later-process for oxy-Titanium Phthalocyanine is that High H2S04/Excess halide-carboxyacid was mixed with oxy- 
Titanium Phthalocyanine crude, re-crystalizing in water/organic solvent,then handling with solvent of halo-benzene, halo-naphthalene. 
In USA patent no 5,164,493's method of using High H2S04 & chlorobenzene, In USA patent no 5,252,417's method of using tri- 
fluoroacetic acid & chloro-benzene. In USA patent no 6,521,387's method using High H2S04 & 1,2-dichloroethane, In USA patent no 
5,773,184's difluride-acetic acid or dichloride-acetic acid. 

The invention to aciiieve tecltnical subject 

For solving the problem of weak crystal-stability & temp sensitiveness, using microwave, composing oxy-tltanium phthalocyanine in 
only existing peaks 27.2±0.2,and then later-processing. . 

This invention are using magnetron to equalize the microwave in microwave vessel and a 0.1-lOOGHz output frequency, 100-3000W 




output frequency, using PID type temp controller, condenser, microwave Tip, Pyrex vessel and solvent Tank to measure/control the 
reaction materials. 

The present invention also provides electric charge substance of Oxy-Titanium Phthalocyanine . 
The present invention also provides electric photo-conductor of Oxy-Titanium Phthalocyanine . 



The composition and function of invention 

Following the invention. Apply microwave O.l-lOOGHz frequency, 100-3000W output frequency & supersonic wave 1 - 1,000kHz, 10 
5,000W to oxy-Titanium Phthalocyanine crude, then homogenize with organic solvent, react for 0.5'-5hr at 30-100 "C. 

Other view for Invention, also provides electric charge substance of Oxy-Titanium Phthalocyanine. 
Other view for invention, also provides electric photo-conductor of Qxy-Titanium Phthalocyanine. 



In detail. 

This invention makes electric charge substance of Oxy-Titanium Phthalocyanine from use of microwave & supersonic wave. 
Oxy-Titanium Phthalocyanine crude Is mixed with organic solvent, applying microwave, and heating. 

Useable Oxy-Titanium Phthalocyanine crude is normal. Application In USA patent no 4,971,877 shows the method of using 1,3-di- 
imino-iso-indole and Tetra-alkoxy-titanium, Japan thesis (Bull. Chem. Soc. Japan, 68, 1001-1005, 1995) shows the method of using 1,2- 
dicyano-benzene, Tetra-butoxytitanlum. The Former method is such a for conventional equipment, the other method Is such a using 
Korea patent 10-2003-0030726's synthesis equipment (use of microwave, supersonic wave). 

In detail, Oxy-Titanium Phthalocyanine Is composed with 1,2-dicyano-benzene or 1,3-di-lmino-iso-indole for main raw materials and 
Titanium-tetrachloride or Tetra-alkoxy-titanium for Titanium under N-methyl-pyrrole, 1-chloronaphthalene or quiniline at 160-200*0, 
for 0.1-12hr5 and pass by the refining process. Use of below is desirable. 1^ Using re-crystallized crude, 2"^ crushed crude. 

During experiment. Acid are H2S04, phosphoric add, and halide-carboxyl add, in this invention, the solvent is selected between 
water, ether, and ester. Aliphatic alcohol are methanol, ethanol, propanol, And buthanoL Aromatic alcohol Is benzyl alcohol, ketone are 
acetone, MEK and Tetra-hydropurine. Ester are methyl-acetic add, ethyl-acetic add. 

Organic solvents are halide-benzene, halide-naphthalene, and obtained solution. More desirable method is using of the ratio of 
1:1~10:1. Halogen metathesis are 1*^4. 

Organic solvent 8t Oxy-Titanium Phthalocyanine crude ratio is not defined. But 1:1 10:1 is desirable. 

When applying the microwave, .1-lOOGHz frequency & 100-3000W-output frequency is desirable, If it is out of range, cannot control 
temp and outbreak exothermic volume. Reacting temp is 30-lOOt:, If it is out of temp range, cannot transfer to completely v 
type ,due to remained few 13-type or a- type ,there are replaced with y- type. Desirable condition are for 0.5~5hr,at 50-70 "C. In case 
of under 0.5hr,not enough reaction, and Over 5hr, remained few p-^ype or a- type are replaced with v- type. 

So, desirable time is 10mins'>'5hr. 

Following the invention, the electric charge substance of Oxy-Titanium Phthalocyanine is below. 
Oxy-Titanium Phthalocyanine melts in H2S04 for 2hr.add to H2S04 with water 8t ice, then re-crystallizing. 

Filtering from gained re-crystallizIng Oxy-Tltanlum Phthalocyanine, and seperating to ph 7 (using water). After washing , treating for 
Ihr at 60 1: on miaowave equipment. 

This equipment Is Pic 3. Equipment for microwave free-solvent synthesis was manufactured an equipment of the performance of a 
cyde as 2.45GHz, output-power a 700W. To uniform the microwave of vessel inside, the mode stirrer was installed and to 
measure/control the exact substances' temperature, a K-type stainless thermocouple and PID-type temp controller were installed. As 
separating three-opened Pyrex vessel was isolated to go heat effidency up by a glass-fiber, it was located the center of microwave 
vessel. Three holes of 1cm diameter were made on the vessel's upper part: and a thermocouple, a condenser and an agitating bar was 
installed. The Teflon sealed the interposition part. 

Following the synthesis, then apply supersonic wave(10-5000W) & Microwave(10-3000W,output wave : 0.1~100GHz) to it , react for 
05~5hr at 30-lOOt: and this equipment is constructed of them(Magnetron, Microwave vessel. Mode Stirring, K-type thermometer. 
Condenser, Stirring rod. Microwave Tip, PID type thermal controller, Pyrex vessel. Solvent Tank). When materials is completed the 
microwave treatment, filtering, washing by methanol, and drying. 

The electric charge substance of Oxy-Titanium Phthalocyanine by method of this invention cannot see Bragg angle(2Theta) at 26.1± 
0.2' (reference. Pic4'>'6 and 12 ).This point is that crystal is completely transferred to y- type. 

The electric charge substance of Oxy-Titanium Phthalocyanine by method of this invention show the width peak Bragg angle 7.2±0.2% 
9.6±0.r, 11.7±0.2', 12.7±0.r, 13.4±0.r, 14.1±0.r, 14.8±0.r, 18.0±0.2% 18.4±0.r, 22.3±0.2% 23.4±0.2-, 24.1±0.2-, 24.5±0.2 
• and 27.2±0. 

The electric charge substance of Oxy-Titanium Phthalocyanine by method of this Invention has the peak Bragg angle. 



Oxy-Titanlum Phthalocyanin will be used for electric charge substance Sl organic photo-transfer. 

Following the below, explain about the invention. 

Operating eq. 1 (Synthesis of Oxy-Titanium Phthalocyanine crude) 

Operating eq. 1 

Using microwave energy(28kHz),agitating the substances with 1,2-dicyano-benzene 51.26g, urea 12.14g, Tetra-butoxy-titanium 
34.58g, nonanol{?) lOOg, applying supersonic energy for 01'-6hr at 160~170t;. Controlling temp(±lT:) by PID temp controller. X-ray 
diffraction pattern of this Oxy-Titanium Phthalocyanine shows Pic. 1. 

Experiment Example 2 

Using conventional equipment, agitating the substances with 1,3-diaminoisoindol 36.3g, Tetra-butoxytitanlum 29.31g,qulnaldine lOOg 
in a free-solvent,for0.1-6hrs on 130-250X:, Titanium-oxide phthalocyanine was synthesized. , X-ray diffraction pattern of this Oxy- 
Titanium Phthalocyanine shows Pic. 2. 

Operating eq. 2 

It was agitating with 91% H2S04 in flask, when a flask's temp is under 10 slowly agitating with Oxy-Titanium Phthalocyanine lOg 
for 2hr, Filtering from gained re-crystallizing Oxy-Titanium Phthalocyanine,and seperating to pH7 (using water).then washing , 
Completed Oxy-Titanium Phthalocyanlne'cake add to chlorobenzene 100ml& water, put In microwave equipment, heating for 30mins at 
50 TC, agitating for Ihr at 50 TC, cooling for Ihr at normal temp. Filtering, and washing by methanol. Obtained Oxy-Titanium 
Phthalocyanine is 9.8g. 

X-ray diffraction pattern of this Oxy-Titanium Phthalocyanine shows Pic. 4. 

X-ray diffraction pattern of this Oxy-Trtanium Phthalocyanine is measured under the below condition. 
X-ray bulb: Cu 

Cu K- Q wave length(A): 1.54056 
Voltage(kV): 40.0 
Electric current(inA): 100.0 
Start angleC2Theta): 5.00 
Stop angleC2Theta): 45.00 
Stepping ang!eC2Theta): 0.020 

Pic 14 Is Transmission - microscope photo (x30,000) of Oxy-Titanium Phthalocyanine 
In operating eq. 2 

In operating eq. 2, except that Microwave treating temp 60*0, implementing the same as compare esq. 2. After drying, get an Oxy- 
Titanium Phthalocyanine 9.8g, that electric charge substance of Oxy-Trtanium Phthalocyanine is Pic 5. 

In operating eq. 3 

In operating esq. 2, except that Microwave treating temp 70X1, implementing the same as compare esq. 2. After drying, get an Oxy- 
Titanium Phthalocyanine 9.8g, that electric charge substance of Oxy-Tltanium Phthalocyanine is Pic 5. 

In comparing eq. 1 

In operating esq. 2, except that using conventional heating agitator implementing the same as operating esq. 2. After drying, get an 
Oxy-Titanium Phthalocyanine 9.8g, that electric charge substance of Oxy-Titanium Phthalocyanine is Pic 7. And Pic.15 is Transmission - 
microscope photo (x30, 000) of Oxy-Titanium Phthalocyanine 

In comparing eq. 2 

In operating eq. 3, except that using conventional heating agitator implementing the same as operating esq. 3. After drying, get an 
Oxy-Titanium Phthalocyanine 9.8g, that electric charge substance of Oxy-Titanium Phthalocyanine is Pic 7. 

In comparing eq. 3 

In operating eq. 4, except that using conventional heating agitator implementing the same as operating esq. 4. After drying, get an 
Oxy-Titanium Phthalocyanine 9.8g, that electric charge substance of Oxy-Titanium Phthalocyanine is Pic 9. 

In operating eq. 5 

Dispersing Oxy-Titanium Phthalocyanine 5g to tetra-hydropurine 20g, after leave alone for 5-day,filtering and drying. Dried Oxy- 
Titanlum Phthalocyanine's X-ray diffraction pattern is pic 10. It is shown the maintaining y-type crystal. 



. In comparing eq. 4 

Dispersing Oxy-Titanium Phthalocyanine 5g to tetra-hydropurine 20g, after leave alone for 5-day,flltering and drying. Dried Oxy- 
Titanium Phthalocyanine's X-ray diffraction pattern is pic 11. It is shown the transfered v-type crystal- 
In operating eq. 6 

In operating eq. 2 except that using Oxy-Titanium Phthalocyanine crude made from Experiment, 1, implementing the same as 
operating esq. 2. After drying, weigh of Oxy-Titanium Phthalocyanine is 9.8g. Oxy-Titanium Phthalocyanine's X-ray diffraction pattern is 
pic 12. 

In operating esq. 7 

Dispersing Oxy-Titanium Phthalocyanine 5g to tetra-hydropurine 20g, after leave alone for 5-day, filtering and drying. Dried Oxy- 
Titanium Phthalocyanine's X-ray diffraction pattern is pic 13. It is shown the maintaining v-type crystal. 

Analysis for X-ray diffraction pattern. 

Using equipment of invention. Analysis showed that Oxy-Titanium Phthalocyanine(Experiment eq.l) only showing peak In 
characteristic X-ray diffraction at Bragg angle{2Theta) 27.2±0.2XPic 1). The other side, Oxy-Titanium Phthalocyanine(Experiment eq.2) 
showing peak in characteristic X-ray diffraction Is typical p-type.(Pic 2 ). In case of using different equipment, showed the different 
crystal - type. In using invention equipment, only have a peak at 27.2±0.2%Due to not have a i3-type on after -handling process, 
crystal-stability is very excellent. Also, there is no peaks at (2Theta) 26.1±0.2'*(Pic 4 6 & 12 ). This mean is completely transfer to 
Y-type .the other side , using conventional method , definitely shows the peaks at Bragg angle(2Theta) 26.1±0.2'{Pic 7 ~ 9 ). There is 
evidence of crystal is ever possessed p-type,is not Y-type, and inaesed strength in accordance with rising temp. 

Test of photo transfer drum 

Oxy-Titanium Phthalocyanine 2.0g melts in buthylal resin l.Og, & Tetra-hydropurine40g, dispersing with glass spheer (D: 1mm, llOg) 
for 5hr, additional dispersing for 10mins(add to Tetra-hydropurinelSOg). Prepared surface of aluminum drum was coated by charge 
conductor(solution 0.2Ami) and drying for 5mins at 120 1C. 

Coat solution Of Charge transfer layer is that 200g monochlorobenzene are mixed with N, N'-bis (3-methtyphenyl)-N, N'- 
diphenylbenzidine (chemical formula 2) 25g & poly (4,4-cyclohexane -dpenylene carbonate)(chemical formula 3) 25g 

Chemical formula 




Chemical formula 3 




and for manufacturing 20Aan Charge-transfer, once more for SOmins drying . 
Table 1 is result of using PDT-2000 (Quality Engineering Associates Inc, USA) 

1) Initial Surface electric potential (VDDP) 

It was estimated to voltage when Photoconductivity drum make a charge with electricity the corona electricity (-6.0kV). 

2) Closed Attenuation (DD5) 

After drum malce a charge with electricity the corona electricity (-700V), later 3 sec, measured for drum surface's electric-potential, 
and signed to percent. 

Then, DD5 = (surface's electric-potential (After 3sec)/Initial surfece's electric-potential) x 100 (%) 

3) Sensibility (E50%) 

After drum make a charge with electricity the corona electricity (-700V), when drum surface is exposed by the 780nm monochromatic 
light it was estimated to monochromatic lighfs strength when was exposed to drum surfece for reach to half of initial drum surfece. 

4) Voltage Finish (VF) 

After drum make a charge with electricity (-700V),it was estimated to suriBce's electric-potential when a wave length is 780nm and 
strength is 13 J/cnf under monochromatic light. 



Test 2'-'6 are a measuring for photo-conductor drum's feature 

In operating eq. 1, except that using oxytitanium phthalocyanine on test 3-7,implementing the same as operating esq. 1, following 
Table Is result. 

Test 7~10 are a measuring for photo-conductor drum's feature 

In operating eq. 1, except that using oxytitanium phthalocyanine on Compare eq.3~7,implementing the same as operating esq. 1, 
following Table is result. 

[Tablel] Electrophotography Property Result 



Test 


Charge 
Generator 


VDDP (V) 


DD5 (%) 


E50% 
( J/crf) 


VF (V) 


1 


Operating 
eq.2 


-713 


95.4 


0.100 


-48 


2 


Operating 
eq. .3 


-718 


95.6 


0.102 


-49 


3 


Operating 
Eq. .4 


-713 


95.7 


0.100 


-44 


4 


Operating 
eq .5 


-691 


92.3 


0.102 


-50 


5 


Operating 
eq .6 


-750 


96.8 


0.086 


-32 


6 


Operating 
eq. .7 


-721 


95.1 


0.095 


-45 


7 


Compare 
eq. 1 


-689 


91.5 


0.130 


-56 



8 


Compare 
eq 2 


-691 


91.5 


0.125 


-51 


9 


Compare 
eq 3 


-687 


91.4 


0.129 


-68 


10 


Compare 
eq 4 


-531 


70.5 


0.398 


-53 



The invention's effectiveness 

That is to say, for producing oxytitanium phthalocyanine at Bragg angles of 27.2±0.2, composing to new-crystal oxytitanium 
phthalocyanlne crude, and for obtaining perfect gamma-type oxytitanium phthalocyanine, applying microwave, supersonicHwave to 
that (improving to cr/stal-stabillty for organic solvent/temp), then In the existing problem (safekeeping) is solved. Also, reduce the 
processing-time. 

(57) Application range 

Application clause 1 . t 

A process is that oxytitanium phthalocyanine was mixed with organic solution and once applying frequency 0.1 ~ 100 GHz, 
microwavelOO ~ 3,00OW, supersonic wave 1 ~ 1,000kHz, 100 ~ 5,O00W of materials is react at 130-250 TG, 0.5'-5hrs. 

Application clause 2 . 

A process according to claim 1, Oxytitanium phthalocyanine crude is dissolved add, then re-crystallized below normal temp & crushed 
on wet or dry condition. 
Application clause 3 . 

A process according to claim 2, wherein Acid are sulfuric acid, phosphoric acid, & halide-carboxyl acid. 
Application clause 4 . 

A process according to claim 2, wherein solvent for re-crystallized is water, aliphatic alcohol, aromatic alcohol, ketone, ether, ester and 
the same kind solution. 
Application clause 5 . 

Processes according to claim l,whewein Organic solution are halide-benzene, halide-naphthalene, and water 
Application clause 6 . 

A process according to claim 5, wherein halogen are chloride, fluoride, bromine, iodine, and metathesis piece is 1~4. 
Application clause 7 . 

A process according to claim 1, wherein reaction get realized at 50-70 1C. 
Application clause 8 . 

A process according to claim 1, wherein reaction get realized for 10mlns~5hr 
Application clause 9 . 

A materials-made according to daim 1, A Oxy-Titanium Phthalocyanine having peak at Bragg angle to X-ray {27.2±0.2). 
Application clause 10. 

Equipment composed of agitator to equalize the microwave in microwave vessel and a 0.1-lOOGHz output frequency, 100-3000W 
output frequency, using PID type temp controller, condenser, microwave Tip, Pyrex vessel. Stinging rod, and solvent Tank to 
measure/control the reaction materials. 
Application clause 11 . 

A process equipment according to claim 10, Oxytitanium phthalocyanine crude is dissolved acid, then re-crystallized below normal 
temp & crushed on wet or dr/ condition. 
Application clause 12 . 

A process equipment according to claim 11, wherein Acid are sulfuric acid, phosphoric add, & halide-carboxyl add. 
Application clause 13 . 

A process equipment according to daim ll,wherein solvent for re-crystallized is water, aliphatic alcohol, aromatic alcohol, ketone, 
ether, ester and the same kind solution. 
Application clause 14 . 

A process according to claim 10, whewein Organic solution are halide-benzene, halide-naphthalene, and water 
Application clause 15 . 

A process according to claim 14, wherein halogen are chloride, fluoride, bromine, iodine, and metathesis piece is 1*^4.. 
Application clause 16 . 



. A process according to claim 10, wherein reaction get realized at 50-70 1:. 
Application clause 17 . 

A process according to daim 10, wherein reaction get realized for 10mins~5hr 
Application clause 18 . 

A materials-made according to claim 10, A Oxy-Titanium Phthalocyanine having peak at Bragg angle to X-ray (27.2±0.2). 
Application clause 19 . 

A process according to claim 1, A process for Oxy-Titanium Phthalocyanine showing pealcs In characteristic X-ray diffraction at Bragg 
angles 7.2±0.2% 9.6±0.2% 11.7±0.2% 12.7±0.2% 13.4±0.2% 14.1±0.2% 14.8±0.2% 18,0±0.2% 18,4±0.2-, 22.3±0.2% 23.4±0.2% 
24.1±0.2% 24.5±0.r 5 27.2±0.2. 
Application clause 20 . 

Photo-transfer is Manufactured by Oxy-Titanium Phthalocyanine at according to daim 19. 
Picture 
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NOVELTY - Provided are a method and an apparatus for preparing an 
oxytitanium phthalocyanine charge-generating material having a 
small and uniform particle size and improved crystal stability 
against organic solvents and temperature. 

- DETAILED DESCRIPTION - The method comprises the steps of mixing an 
oxytitanivmi phthalocyanine crude material with an organic solvent 
homogeneously while a microwave having the frequency of 0-1-100 GHz 
and the output of 10-3000 W and an ultrasonic energy having the 
frequency of 1-1000 kHz and the output of 10-5000 W are applied, 
and then reacting at the temperature of 30-100 deg.C for 0.5-5 
hours. The apparatus comprises a magnetron (1), a mode stirrer (3) 
for making uniform microwaves in a microwave container (3), a PID 
type temperature controller (8), a K type thermocouple shielded 
from microwaves and inserted into the three openings at the top of 
the microwave container (2), a condenser (5), a stirring bar (6), 
an ultrasonic tip (7) inserted into the opening at the bottom of 
the microwave container, a pyrex container (9) in which the 
reaction materials are introduced, and a solvent tank 
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30-100 °C for 0.5-5 h. The app. comprises a magnetron, a mode stirrer for 
making uniform microwaves in a microwave container, a PID type temp, 
controller, a K type thermocouple shielded from microwaves and inserted into the 
three openings at the top of the microwave container, a condenser, a stirring bar, 
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container, a pyrex container in which the reaction materials are Introduced, and a 
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